Role of NO and angiotensin II in the early development of endothelial functions impairment and cardiac hypertrophy in deoxycorticosterone acetate-salt hypertension.
This study was designed to investigate the effects of chronic inhibition of NO synthesis as well as chronic angiotensin receptor blockade with losartan in the development of hypertension, on mesenteric arterial bed reactivity as well as on the development of cardiac and kidney hypertrophy in deoxycorticosterone-salt (DOCA) hypertension. Uninephrectomized rats were divided in four experimental groups all receiving saline water to drink and treated or not with losartan over a period of 9 days. Two of these groups were administered DOCA, one of which received also N(G)-nitro-L-arginine-methyl ester (L-NAME) to drink. A third group received only L-NAME, while another group received only saline. Systolic blood pressure was similarly increased in L-NAME, DOCA, DOCA-L-NAME groups. Cardiac and kidney weights were increased in DOCA but significantly reduced in DOCA-L-NAME. Losartan prevented the development of hypertension in all groups and also prevented cardiac and kidney hypertrophy in DOCA. The hyperreactivity of mesenteric arteries to phenylephrine, measured in the presence of indomethacin, was endothelium-dependent in both L-NAME groups but not in DOCA rats. Pretreatment with BQ 123 did not modify these endothelium-dependent responses in L-NAME rats. Chronic losartan prevented endothelium-dependent phenylephrine hyperreactivity only in DOCA, whereas only the removal of the endothelium attenuated the responsiveness in both L-NAME-treated groups. Vasorelaxations to acetylcholine and isoproterenol were attenuated in the three hypertensive groups and were normalized only in DOCA and L-NAME treated with losartan. In summary, in all hypertensive groups, blood pressure was normalized by losartan independently of its effects on endothelial functions. In DOCA, losartan normalized the phenylephrine hyperreactivity through an endothelial-dependent mechanism. However, in L-NAME-treated groups an endothelial-derived contracting factor, other than angiotensin II, endothelin, or vasoconstrictor prostanoids, appears to be activated. Both NO and angiotensin II seem to play a role in the early development of hypertension and organ hypertrophy in DOCA hypertension.